1. Introduction {#sec1-ijerph-16-05162}
===============

Body image dissatisfaction (BID) is defined as a negative subjective evaluation of the weight and shape of one's own body \[[@B1-ijerph-16-05162]\]. Biological, interpersonal, and sociocultural factors, particularly media exposure as it is ubiquitous and powerful, play an influential role in the development of body image dissatisfaction among both men and women \[[@B2-ijerph-16-05162]\]. Previous literature has reported prevalence rates of body image dissatisfaction ranging from 19.5% to 77% among the general adolescent population \[[@B3-ijerph-16-05162],[@B4-ijerph-16-05162],[@B5-ijerph-16-05162],[@B6-ijerph-16-05162],[@B7-ijerph-16-05162]\]. According to Steg et al. \[[@B8-ijerph-16-05162]\], poor body image could be associated with self-esteem issues, depression, anxiety, and disordered eating behaviors. A number of studies have reported that BID is a risk factor for the development of depression \[[@B9-ijerph-16-05162],[@B10-ijerph-16-05162],[@B11-ijerph-16-05162],[@B12-ijerph-16-05162]\], suicidal ideation \[[@B13-ijerph-16-05162],[@B14-ijerph-16-05162]\], and social anxiety \[[@B15-ijerph-16-05162]\].

A population study among American college men displayed substantial body dissatisfaction that was closely associated with depression, use of performance-enhancing substances, and low self-esteem \[[@B16-ijerph-16-05162]\]. Previous research suggested that a causal pathway occurs between perceived obesity status and depression through weight stigmatization and body dissatisfaction \[[@B17-ijerph-16-05162],[@B18-ijerph-16-05162]\]. Sertoz et al.'s study among somatising patients has found high comorbidity of depression and anxiety due to dissatisfaction with body appearance \[[@B19-ijerph-16-05162]\], whereas another study perceived BID to be significantly related with psychological variables, especially anxiety due to weakened sense of self experienced by an individual \[[@B20-ijerph-16-05162]\]. Weight gain which is often observed in patients with schizophrenia leads to both BID and negative body image leading to decrease in quality of life and self-esteem \[[@B21-ijerph-16-05162]\]. In a study of 167 patients with schizophrenia spectrum disorders, Oh et al. \[[@B22-ijerph-16-05162]\] found a significant association between negative body image and low self-esteem however, body mass index was not associated with body image.

The proliferation of Western media in Eastern cultures may be a contributing factor to shifts in sociocultural values in non-Western communities \[[@B23-ijerph-16-05162]\]. In Asian societies, especially among adolescent and young adults, physical appearance, particularly the drive for slenderness, is seen prominently among females as compared to males \[[@B24-ijerph-16-05162],[@B25-ijerph-16-05162]\]. A study among young Asian males seeking treatment for eating disorder expressed significant fear of BID accompanied by fat phobia \[[@B26-ijerph-16-05162]\]. Strong implicit anti-fat bias internalization was reported as a valid predictor of weight-related behavioral concerns leading to body image trepidations among Asian female students \[[@B27-ijerph-16-05162]\]. Thus, BID is not only prevalent in developed Western countries but also is increasingly seen in developing non-Western countries \[[@B28-ijerph-16-05162]\].

The emotional construct of BID has lately gained attention in scientific and clinical research due to it being a diagnostic trait of eating disorders. Prevalence of BID is increasing as the anthropomorphic differences between ethnic and racial groups taper \[[@B29-ijerph-16-05162]\]. However, little research has been done to examine the prevalence, potential consequences, and correlates of BID among patients with mental illness in an Asian context. This study was designed to establish the prevalence of body image dissatisfaction (BID) among out-patients with mental illness in a tertiary care psychiatric hospital in Singapore: specifically, among those with schizophrenia spectrum disorder and depressive disorders. This study also elucidates the associations of BID with socio-demographic factors, and emotional and physical well-being.

2. Methodology {#sec2-ijerph-16-05162}
==============

2.1. Sample and Procedures {#sec2dot1-ijerph-16-05162}
--------------------------

An epidemiological, single-phase cross-sectional study was conducted for a period of two years to estimate the prevalence of BID. Participants for this study were recruited from an out-patient clinic at a tertiary care psychiatric hospital, the Institute of Mental Health (IMH) in Singapore. The inclusion criteria comprised English speaking patients aged 18--40 years old (youngest age group: 18 to 23 years old; younger age group: 24 to 29 years old; young age group: 30 to 35 years old; middle age group: 36 to 40 years old), belonging to Singapore's multi-ethnic population: Chinese, Malay, Indian, and Others; diagnosed with either schizophrenia spectrum disorders or depressive disorders. The clinical diagnosis of the patients was determined as per International Classification of Diseases, 9th Revision (ICD-9R) criteria. Patient's diagnoses were corroborated through their medical records and clinician diagnosis. The participants were recruited by being approached in the out-patients clinic as well as by being referred by the clinicians. The treating clinicians were aware about patient's functioning levels from the cognition level assessments they do. Thus, when patients agreed to participate in current study, the study team member doing recruitment confirmed from the clinicians whether the patient was cognitively able to do the survey. Trained study team members explained the study procedures before obtaining written informed consent from both the participants and the guardians/legally acceptable representatives of those aged 18--20 years, as the age of majority is 21 years in Singapore. English speaking patients who were unable to give signed informed consent were not included in the study. Participants who were not interested in participating in the study were not approached by the study team. A total of 310 participants were enrolled in the study. Data was collected using the self-administered survey questionnaire which included various scales pertaining to eating behaviors, body image, physical activity, and alcohol behavior. Survey instruments in the English language were utilized as only English literate participants were recruited as per the eligibility criteria of the study. On completion of the survey, participants were reimbursed with Singapore Dollar (SGD) 30 as an inconvenience fee.

2.2. Ethical Requirements {#sec2dot2-ijerph-16-05162}
-------------------------

All study procedures and materials were approved by the relevant ethics and institutional review boards: The National Healthcare Group (NHG) Domain Specific Review Board (DSRB) (ethical approval code:2015/00206) and the IMH Clinical Research Committee (CRC).

2.3. Main Instruments {#sec2dot3-ijerph-16-05162}
---------------------

1.  Socio-demographic questionnaire: This consisted of questions pertaining to age, gender, ethnicity, education level, marital and employment status, and personal/household income.

2.  Body Shape Questionnaire-8c (BSQ-8c) \[[@B30-ijerph-16-05162]\]: This is an 8-item, self-administered questionnaire. It is used to evaluate fear of putting on weight, feelings of low self-esteem because of one's appearance, the desire to lose weight, and body dissatisfaction. Each item is measured on a 6-point Likert scale, ranging from Never-1 to Always-6. Four groups are developed based on summation scores: no concern with shape (less than 19), mild concern with shape (between19--25), moderate concern with shape (between 26--33), and marked concern with shape (more than 33). Cronbach's alpha was 0.933.

3.  Eating Attitudes Test-26 (EAT-26) \[[@B31-ijerph-16-05162]\]: This is a 26-item screening measure of global eating attitude towards food and is a useful measure to identify those at risk for an eating disorder. Participant's scores are assessed in three main domains: (1) dieting, (2) bulimia and food preoccupation, and (3) oral control scales. Scores range between 0 and 75 and are determined on a 6-point Likert scale (Always, Usually, Often, Sometimes, Rarely, Never) with scores greater than 20 indicative of disordered eating attitudes. The EAT-26 has been shown to be a psychometrically sound instrument displaying high internal consistency (α = 0.90). In this study, a cut-off score of \>19 was used to indicate at high risk of eating behaviors. Cronbach's alpha was 0.871.

4.  Binge Eating Scale (BES) \[[@B32-ijerph-16-05162]\]: This is a 16-item self-report questionnaire designed to identify behavioral and cognitive characteristics of binge eating on a 4-point scale. Based on the scores, BES screens for binge eating behavior by classifying into three different levels of severity: non-binging (scoring 17 and less), moderate binging (scores between 18--26), and severe binging (scoring 27 or more). Cronbach's alpha was 0.830.

5.  Beck's Anxiety Inventory (BAI) \[[@B33-ijerph-16-05162]\]: This is a 21-item self-report measure of severity of anxiety in adults and adolescents on a 4-point scale. The BAI assesses emotional, physiological, and cognitive symptoms of anxiety. Each item refers to one of four aspects of anxiety behavior: (1) subjective (e.g., "unable to relax"), (2) neurophysiologic (e.g., "numbness or tingling"), (3) autonomic (e.g., "feeling hot"), or (4) panic-related (e.g., "fear of losing control"). A total score is summed for all 21 items ranges between 0 (no anxiety) to 63 (severe anxiety). Cronbach's alpha was 0.948.

6.  Beck's Depression Inventory (BDI) \[[@B34-ijerph-16-05162]\]: This is a 21-item self-report measure of depression in adults and adolescents on a 4-point scale. The BDI assesses symptoms corresponding to criteria for diagnosing depressive disorders such as hopelessness, irritability, and guilt, as well as physical symptoms such as fatigue. A total score is summed for all 21 items ranging between 0 (no depression) to 63 (severe depression). Cronbach's alpha was 0.935.

7.  Body Mass Index (BMI) \[[@B35-ijerph-16-05162]\]: Nutritional status was assessed by means of the body mass index (BMI = body mass/(height)^2^). Participants' BMI was calculated using an ultrasonic height sensor and load cell (Avamech, model B1000). The BMI scores were categorized according to cut-off points established by the Obesity and Metabolic Unit in the Singapore General Hospital: those having a BMI score of 27.5 and above are at high risk for obesity, score of 23--27.4 are at moderate risk for obesity, 18.5--22.9 are at low risk, and scores below 18.5 were at risk for nutritional deficiency.

8.  Alcohol Use Disorders Identification Test (AUDIT) (WHO) \[[@B36-ijerph-16-05162]\]: This is a 10-item measure to screen for individuals with excessive, hazardous, and harmful drinking habits to the point of illness. Domains include hazardous alcohol use, dependence symptoms, and harmful alcohol use. Scoring is based on responses from 0 to 4 on the frequency that an item occurred. Cronbach's alpha was 0.824.

2.4. Statistical Analysis {#sec2dot4-ijerph-16-05162}
-------------------------

Data analysis was conducted on IBM SPSS Statistics version 23 (IBM Corp. Armonk, NY, USA). Descriptive statistics were done where quantitative data were shown as mean and standard deviation (SD). The qualitative data were shown as the frequency and percentage to define the prevalence, variety of categories, and sub-groups that were identified in the study. BSQ-8c mean scores and standard deviation of 310 responses were calculated for each socio-demographic subgroup in order to compare differences. The associations of BID were established with the use of multivariable linear regressions. Two regression models were used to measure effect of sociodemographic factors, BAI, BDI, BES, EAT-26, and AUDIT severity levels on the body shape dissatisfaction (BSQ-8c): First model was based on independent effect of socio-demographic characteristics like gender, age groups, ethnicity, marital status, employment status, education level, diagnosis and BMI groups, and the second model was adjusted for the above mentioned variables along with BAI, BDI, BES, EAT-26, and AUDIT severity levels. Normality and collinearity among the variables were checked before running the regression analysis. All statistically significant results were reported at *p* ≤ 0.05.

3. Results {#sec3-ijerph-16-05162}
==========

Our study collected the data from 310 out-patients in a tertiary care psychiatric hospital in Singapore. The sample was equally distributed in terms of gender. Based on the summation scores on the BSQ-8c scale, the prevalence of BID observed was 30.9%. Among the participants, 16.1% had scores of moderate concern and 14.8% had scores with marked concern ([Table 1](#ijerph-16-05162-t001){ref-type="table"}).

Females had higher mean scores of BSQ-8c (M = 24.23, SD = 10.26) compared to males (M = 20.29, SD = 9.50). The youngest group aged 18--23 years showed significantly higher mean scores (M = 23.41, SD = 11.43) compared to the other (younger, young, and middle) age groups. Among ethnic groups, the Indian ethnic group indicated the highest mean BSQ-8c score (M = 23.93, SD = 10.07) compared to other ethnicities ([Table 2](#ijerph-16-05162-t002){ref-type="table"}). Participants who completed university education had the highest BSQ-8c mean scores (M = 23.13, SD = 9.07) compared to those participants who completed polytechnic diplomas and primary or secondary education ([Table 2](#ijerph-16-05162-t002){ref-type="table"}). Among study participants, those who were homemakers, unemployed, or retired displayed highest BSQ-8c mean scores (M = 23.24, SD = 10.18) compared to other employment categories. Participants who were separated, divorced, or widowed had higher means scores of BSQ-8c (M = 24.05, SD = 7.29) than those who were married and who were never married or single ([Table 2](#ijerph-16-05162-t002){ref-type="table"}). Participants diagnosed with depressive disorders (M = 23.18, SD = 10.49) had higher BSQ-8c mean scores than those diagnosed with schizophrenia spectrum disorders (M = 21.34, SD = 9.58). Participants with high risk BMI scores (BMI \> 27.5) had the highest means of BSQ scores (M = 26.31, SD = 9.70) ([Table 2](#ijerph-16-05162-t002){ref-type="table"}).

Correlates of body shape dissatisfaction were established through two regression models. The regression model 1 in [Table 3](#ijerph-16-05162-t003){ref-type="table"} examined the associations of BSQ-8c while adjusting for socio-demographic variables. Females were more likely to have higher BSQ-8c scores (B= 4.621, *p* \< 0.001) compared to males ([Table 3](#ijerph-16-05162-t003){ref-type="table"}, model 1). There were no significant associations seen between the body image dissatisfaction and age groups, ethnicities, education, marital status, and employment. Participants with high risk BMI scores (B = 4.103, *p* \< 0.004) were more likely to be dissatisfied with their body shape compared to those with moderate risk ([Table 3](#ijerph-16-05162-t003){ref-type="table"}, model 1).

Regression model 2 adjusted for socio-demographic variables and categories from BAI, BDI, BES, EAT-26, and AUDIT. Model 1 differed from Model 2 as the positive association of being female and BID was not significant in Model 2. Model 2, similar to model 1, indicated that participants with high risk BMI scores were also significantly associated with BID (B = 4.148, *p* \< 0.016) ([Table 3](#ijerph-16-05162-t003){ref-type="table"}, model 2). Participants showing severe levels of depression on the BDI scale (B = 5.182, *p* \< 0.007) were more likely to endorse body shape dissatisfaction than those with low levels of depression. Based on the BES scale, participants who displayed moderate risk (B = 4.515, *p* \< 0.028) and severe risk (B = 8.832, *p* \< 0.004) were more likely to be dissatisfied with their body shape. The scores from the EAT-26 scale similarly indicated that participants at risk (B = 10.66, *p* \< 0.001) were more likely to be dissatisfied with their body shape as compared to those at no risk. No significant associations were found between hazardous drinking, anxiety symptoms, and body shape dissatisfaction.

4. Discussion {#sec4-ijerph-16-05162}
=============

The current study established prevalence and correlates of BID among psychiatric out-patients with depressive and schizophrenia spectrum disorders. The prevalence of BID observed in our sample is 30.9%. Of this, 14.8% patients expressed marked concerns with BID, which is lower compared to prior research conducted among American inpatient psychiatric populations which reported 22.1% of body image concerns \[[@B37-ijerph-16-05162]\]. The variation in prevalence of BID could be due to differences in the study samples and setting; in this case, the participants being out-patients may have higher levels of functioning as compared to in-patients. Most previous research has found a strong association between depression and weight gain \[[@B38-ijerph-16-05162]\] that may cause poor body image attributing to poor self-esteem, lack of social support, and suicidal ideation \[[@B39-ijerph-16-05162],[@B40-ijerph-16-05162]\]. Participants diagnosed with schizophrenia may express lower degree of BID due to dysfunction of sensory information processing as compared to those diagnosed with depression \[[@B41-ijerph-16-05162]\].

There were no significant associations seen between the BDI and age groups, ethnicities, education, marital status, and employment in the current study. However, our study observed positive, significant associations between BID and females, risk of obesity, depression, and eating disorders. Females in our study showed significant association with BID over males---a finding that is consistent with prior research \[[@B42-ijerph-16-05162]\]. Females are more worried and dissatisfied with their body image than males due to the social pressure for a slim body and hence being overweight or even imagining oneself being overweight leads to a higher BID \[[@B43-ijerph-16-05162]\]. BID among females is related to self-perceptions of being overweight by evaluating specific body features negatively which may pose a risk for anxiety disorders \[[@B44-ijerph-16-05162],[@B45-ijerph-16-05162]\], whereas males are more likely to be distressed with developing their upper body and being muscular \[[@B46-ijerph-16-05162],[@B47-ijerph-16-05162],[@B48-ijerph-16-05162]\]. Prior evidence also suggests that, while males tend to show dissatisfaction with slimness, being female is more likely to be associated with dissatisfaction due to excess weight \[[@B49-ijerph-16-05162],[@B50-ijerph-16-05162]\]. This study identified a positive and significant association between obesity and BID. This finding is consistent with previous studies which suggested that higher body weight is seen as a stigma and is considered unattractive, leading to the development of BID in individuals with high risk BMI \[[@B3-ijerph-16-05162],[@B51-ijerph-16-05162],[@B52-ijerph-16-05162]\]. It has been observed that high risk BMI scores are positively related to BID, which may strongly influence the adoption and development of abnormal eating attitudes \[[@B53-ijerph-16-05162]\]. On the contrary, Bosi et al. \[[@B54-ijerph-16-05162]\] reported that there was no association seen between BID and BMI among 82.9% of participants who had normal weight and 11.4% who were overweight in their sample.

Binge eating is known to be associated with various adverse outcomes like early onset of obesity, frequent weight fluctuations, psychiatric illnesses, and BID \[[@B55-ijerph-16-05162],[@B56-ijerph-16-05162],[@B57-ijerph-16-05162]\]. Results from our study also indicated BID to be strongly associated with moderate and severe levels of binge eating behavior. This data is in line with a previous study which suggests that BID is a risk factor for binge eating behavior \[[@B58-ijerph-16-05162]\]; other studies showed that BID is positively associated with binge eating behavior, low self-esteem, negative affect, depression, and suicidal ideation, which poses serious mental health concerns \[[@B59-ijerph-16-05162],[@B60-ijerph-16-05162],[@B61-ijerph-16-05162]\]. A study among African-Americans showed that BID, mood, and drive for thinness were main contributors for binging which were triggered by episodes of anxiety \[[@B62-ijerph-16-05162]\]. In line with prior research, the current study also found that BID is most likely to be associated with eating attitudes \[[@B63-ijerph-16-05162],[@B64-ijerph-16-05162]\]. Increase in body weight is usually associated with increased BID, specifically body part dissatisfaction and early onset of abnormal eating behaviors \[[@B65-ijerph-16-05162],[@B66-ijerph-16-05162]\] which may be attributed to societal pressures and media's influence on the development and maintenance of eating and body image disorders \[[@B67-ijerph-16-05162]\]. Eating problems are noted to be highest among those with negative body image problems owing to failed dieting and depression \[[@B68-ijerph-16-05162]\]. Body shape and weight over-evaluation with impairments in psychological functioning exhibited a robust relationship on binge eating disorders \[[@B69-ijerph-16-05162],[@B70-ijerph-16-05162]\]. On the contrary, another study reported that BID is not associated with eating attitudes and is present among adolescents irrespective of whether they exhibit behaviors that make them vulnerable to eating disorders \[[@B71-ijerph-16-05162]\].

BID is well identified as a risk factor for the development of depression, anxiety, and disordered eating \[[@B72-ijerph-16-05162]\]. A longitudinal study indicated that BID is a predisposing factor to various psychological disorders such as depressive disorder among different age groups \[[@B73-ijerph-16-05162]\]. Consistent with previous research, our study also found that depressive disorders were more likely to be associated with BID \[[@B74-ijerph-16-05162]\]. This finding may be attributed to distressing and impairing body image concerns that appear to be prevalent among individuals with depression, as BID and depressive disorders are often co-existing mental disorders \[[@B74-ijerph-16-05162]\]. Individuals diagnosed with depression are more likely to overeat, make poor food choices, and have a sedentary lifestyle which leads to obesity and poor body image \[[@B75-ijerph-16-05162]\].

The strengths of the study include that it was a single-site study with large sample size, conducted by trained researchers using structured instruments that included a multi-ethnic Asian population with psychiatric illnesses. The study also found that BID is higher among those with depressive disorders, but this finding needs further investigation. The results from the current study fill the gap in literature in relation to prevalence of BID and its risk factors among a psychiatric out- patient population. Furthermore, the study adds to the growing body of literature that states that the prevalence of BDI among psychiatric out-patients in Asian countries is lower than that reported in the West. The study exhibits the findings of associations of body image dissatisfaction with depression and anxiety among psychiatric out-patients while identifying some unique and intriguing aspects of binge eating, obesity, and eating disorders with BDI.

However, certain limitations need to be considered while interpreting the study findings. Being a cross-sectional study, we were unable to establish any temporal relationships between BID and its correlates. The study was conducted in a single, tertiary psychiatric institution, among those aged 18--40 years, and hence the results may not be generalizable to other clinical settings. There is a possibility of selection bias as a result of convenience sampling of English-speaking psychiatric out-patients. As the questionnaires were available only in English, we recruited only those who could read and understand English. Singapore has a high English literacy rate, as suggested by data from the 2015 General Household survey, which showed that English literacy among those aged 15 years and over was 83.1% (Department of Statistics, Singapore, 2015). As the cohort of patients recruited for this study were young, we did not encounter significant issues in terms of language ineligibility, but unfortunately, reasons for refusal and ineligibility were not captured and thus we are unable to provide accurate numbers of patients who could not speak English. Also, patients who refused to participate in this study could have been at higher risk of BID. We were unable to collect any data from those who refused to participate in the study, which again limits the generalizability of the findings.

5. Conclusions {#sec5-ijerph-16-05162}
==============

In conclusion, the current study reflects that BID is prevalent among the female psychiatric population in Singapore and is associated with high BMI, eating disorders, binge eating behavior, and depressive disorders. Further research is needed to investigate body image dissatisfaction in the study population, especially in terms of different age groups. Comorbidity is best treated when both conditions are tackled simultaneously. Hence, the first step towards it is that clinicians should be cognizant of the presence of BID in their patients through regular assessments and screening as body dissatisfaction may exacerbate behavioral problems and relapse. Awareness of prevalence of body image dissatisfaction and the magnitude of its effects on an individual's behavior must be emphasized by clinicians to their patients. This will be beneficial in early detection and its treatment in order to prevent the increase in BID prevalence in this population.
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###### 

Descriptive statistics and Classification of BID based on the BSQ-8c scores.

  BSQ_CONCERN        Frequency    Percent   Valid Percent   Cumulative Percent   
  ------------------ ------------ --------- --------------- -------------------- ----
  Valid              No concern   124       40              40                   40
  Mild concern       90           29        29              69                   
  Moderate concern   50           16.1      16.1            85.2                 
  Marked concern     46           14.8      14.8            100                  
  Total              310          100       100                                  
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###### 

Socio-demographic characteristics and descriptive statistics for Body Shape Questionnaire (BSQ) scores, anxiety severity, depression severity, binge eating risk and eating attitude risk.

  Variable                                        Sample                           BSQ Score                   
  ----------------------------------------------- -------------------------------- ----------- ------- ------- -------
  **Gender**                                      Male                             155         50      20.29   9.5
  Female                                          155                              50          24.23   10.26   
  **Age (years)**                                 18--23 (youngest)                78          25.16   23.41   11.43
  24--29 (younger)                                100                              32.26       22.39   10.19   
  30--35 (young)                                  97                               31.29       21.04   8.3     
  36--40 (middle)                                 35                               11.29       22.71   11.01   
  **Ethnicity**                                   Chinese                          218         66.26   21.99   9.64
  Malay                                           51                               15.5        23.1    11.73   
  Indian                                          29                               8.81        23.93   10.07   
  Others                                          12                               3.65        19.58   10.59   
  **Education ^a^**                               Secondary and below              18          5.49    21.67   11.17
  O/N/A Level                                     94                               28.66       21.47   10.34   
  ITE/Diploma/Other Professional Qualifications   137                              41.77       22.46   10.24   
  University                                      60                               18.29       23.13   9.07    
  **Employment Status ^b^**                       Employed                         152         47.06   21.97   9.32
  Student/NS \*                                   62                               19.2        21.66   11.39   
  Unemployed/retired/homemaker                    90                               27.86       23.24   10.18   
  **Marital Status**                              Single/never married             259         78.72   21.97   10.01
  Married                                         32                               9.73        23.56   11.92   
  Divorced/Separated/Widowed                      19                               5.78        24.05   7.29    
  **Diagnosis**                                   Depression                       154         46.81   23.19   10.49
  Schizophrenia                                   156                              47.42       21.35   9.58    
  **BMI (SG)**                                    Risk of nutritional deficiency   31          9.42    18.97   11.06
  Low risk                                        90                               27.36       19.19   9.17    
  Moderate risk                                   99                               30.09       22.4    9.66    
  High risk                                       90                               27.36       26.31   9.71    
  **Anxiety Severity**                                                                                 17.19   13.51
  **Depression Severity**                                                                              17.86   13.73
  **Binge eating risk**                                                                                9.82    8.27
  **Eating attitude risk**                                                                             8.94    8.87

N = 310, ^a^ *n*= 309, ^b^ *n* = 304. NS \* (National Service)---A statutory requirement of compulsory period of military training in Singapore for all male Singaporean citizens and permanent residents attaining the age of 18.

ijerph-16-05162-t003_Table 3

###### 

Associations between BSQ-8c scores and socio-demographic characteristics, body mass index (BMI), depressive and anxiety symptoms, binge eating behaviors, eating attitudes, and alcohol behavior.

  Variable                                    Model 1         Model 2                                              
  ------------------------------------------- --------------- --------- ------------------ --------------- ------- ------------------
  **Gender**                                                                                                       
  Female                                      4.621           0         (2.349, 6.893)     2.297           0.1     −0.443, 5.037
  Male                                        1 (Reference)                                1 (Reference)           
  **Age**                                                                                                          
  18--23 (Youngest)                           3.099           0.074     (−0.306, 6.503)    2.502           0.227   (−1.576, 6.58)
  30--35 (Young)                              −2.057          0.138     (−4.783, 0.668)    −0.49           0.761   (−3.669, 2.688)
  36--40 (Middle)                             −2.283          0.25      (−6.184, 1.617)    −0.777          0.758   (−5.743, 4.19)
  24--29 (Younger)                            1 (Reference)                                1 (Reference)           
  **Ethnicity**                                                                                                    
  Malay                                       0.806           0.586     (−2.105, 3.718)    −0.769          0.778   (−6.164, 4.625)
  Indian                                      0.898           0.634     (−2.814, 4.609)    −0.378          0.887   (−5.62, 4.863)
  Others                                      −3.158          0.261     (−8.68, 2.365)     −4.133          0.215   (−10.7, 2.434)
  Chinese                                     1 (Reference)                                1 (Reference)           
  **Marital Status**                                                                                               
  Married                                     0.222           0.909     (−3.575, 4.018)    −1.986          0.445   (−7.116, 3.143)
  Separated, Divorced or Widowed              1.452           0.547     (−3.287, 6.192)    1.418           0.578   (−3.608, 6.444)
  Never married                               1 (Reference)                                1 (Reference)           
  **Employment status**                                                                                            
  Student/NS                                  −1.42           0.445     (−5.075, 2.236)    1.059           0.62    (−3.157, 5.274)
  Unemployed, Homemaker or Retired            1.334           0.307     (−1.233, 3.902)    2.044           0.196   (−1.066, 5.155)
  Employed                                    1 (Reference)                                1 (Reference)           
  **Education Level**                                                                                              
  PSLE/Secondary                              −0.374          0.877     (−5.123, 4.375)    −1.947          0.498   (−7.617, 3.723)
  O/N/A Levels                                −0.053          0.968     (−2.643, 2.538)    −0.765          0.626   (−3.863, 2.332)
  University                                  0.692           0.651     (−2.32, 3.704)     1.262           0.471   (−2.187, 4.712)
  ITE/Poly/Others                             1 (Reference)                                1 (Reference)           
  **Diagnosis**                                                                                                    
  Schizophrenia spectrum disorders            −2.89           0.02      (−5.329, −0.45)    1.43            0.41    (−1.989, 4.849)
  Depressive disorders                        1 (Reference)                                1 (Reference)           
  **BMI Groups**                                                                                                   
  Risk of nutritional deficiency              −7.162          0         (−11.164, −3.16)   −4.319          0.062   (−8.857, 0.219)
  Low risk                                    −4.078          0.004     (−6.84, −1.316)    −0.945          0.563   (−4.167, 2.277)
  High risk                                   4.103           0.004     (1.316, 6.89)      4.148           0.016   (0.79, 7.506)
  Moderate risk                               1 (Reference)                                1 (Reference)           
  **Anxiety Severity Levels**                                                                                      
  Mild                                                                                     −2.392          0.211   (−6.154, 1.37)
  Moderate                                                                                 −2.234          0.243   (−5.999, 1.53)
  Severe                                                                                   −0.998          0.645   (−5.269, 3.273)
  Low                                                                                      1 (Reference)           
  **Depression Severity Levels**                                                                                   
  Mild                                                                                     2.44            0.272   (−1.939, 6.819)
  Moderate                                                                                 3.973           0.055   (−0.088, 8.033)
  Severe                                                                                   5.182           0.007   (1.463, 8.9)
  Low                                                                                      1 (Reference)           
  **Binge Eating Risk**                                                                                            
  Moderate                                                                                 4.515           0.028   (0.5, 8.53)
  Severe                                                                                   8.832           0.004   (2.837, 14.826)
  Low                                                                                      1 (Reference)           
  **Eating Attitude Risk**                                                                                         
  At Risk                                                                                  10.666          0       (6.179, 15.152)
  No risk                                                                                  1 (Reference)           
  **Severity of Alcohol behaviour (AUDIT)**                                                                        
  Moderate                                                                                 2.361           0.198   (−1.249, 5.971)
  High                                                                                     −2.69           0.494   (−10.443, 5.062)
  Very High                                                                                3.775           0.422   (−5.484, 13.034)
  Low                                                                                      1 (Reference)           
